Sadly, despite huge advances, our ability to observe and manipulate the chemistry of cells remains limited. If only we could see more clearly the "wheels and cogs" that drive cells then there would be no need to study mechanism indirectly, namely by observing the consequences of "throwing a spanner in the works." High up on our wish list must therefore be development of methods to visualize single macromolecules within cells, with as great precision as possible throughout their biological cycles. Ultimately, one would like to observe collections of molecules simultaneously. Given that such methods will remain limited for some time, it will also be important to develop more sophisticated methods for changing the behavior of macromolecules rapidly and observing the immediate consequences. This will require a move from using purely genetic techniques, which for the most part merely change amino acids, to using ever more sophisticated chemical methods. Another area of profound ignorance is how collections of cells create organs, central nervous systems, or even tumors. There is not a single instance, for example, where we have an even vaguely satisfying explanation for how neural networks give rise to complex behavior. Due to their spatial and temporal complexity, our grasp of the molecular mechanisms that make neurones special lags behind that of other cells. I would therefore like to be surprised by how much we learn during the next fifty years about the chemistry of synapses and the behavior of complex neural networks. I suspect also that advances in cell biology will increasingly be exploited for industrial or environmental causes, but I hope that hubris will not lead to their overoptimistic application to ameliorate current deficiencies in our economies, such as global warming. Seeding the oceans with fertilizers would be madness. Moreover, would a world full of recombinant trees that locked carbon away for millennia be worth living in?
My other wishes include a desire that veracity and importance are given greater value than is currently the case in the unenviable task of evaluating each other's work, where supposed novelty currently holds sway. We must also face up to the fact that our field still lacks rigor concerning what is considered a satisfactory explanation as well as standards of proof for our assertions. I would like to see the contributions of mathematicians move from seeing their goal as making us happy about our state of understanding to making us unhappy. Furthermore, I would like to see the undoubted utility of systematic data collection exploited better to address specific questions and cease to be a goal in its own right. I would like to see greater transparency in discussing our disagreements, in other words a move away from criticism being confined to the anonymity of an unaccountable and asymmetric reviewing process, and a measure of emancipation from the tyranny of meritocratic peer review. Whether work is important can often only be judged over long periods of time during which it becomes apparent that later discoveries are built on earlier ones. By overemphasizing artificial metrics of productivity over personal judgment, we unduly encourage scientists to maximize specified outputs, thereby distracting them from taking on important but risky projects. Our current delusion that quality can be adequately measured in terms of where and how often papers are published represents a moral flaw at the heart of the modern scientific enterprise. Supporting those who are willing to embark on difficult and risky projects will require a shift back to greater personal responsibility for the welfare of colleagues; in other words a greater measure of institutional support and leadership that is local not global. Lastly, I hope to see a greater willingness to use plain, simple, and direct language in discussing our work and, yes, a greater intolerance by all of us of those who invent meaningless jargon and mistake this for understanding.
In contemplating a future that will bring great changes, it is worth mentioning that certain things will remain constant. It will remain true that great discoveries will be surprises that usually arise from measuring things so carefully that the unexpected is not immediately discarded. It will remain true that one should be skeptical of the claims of others. Not for nothing is the motto of the Royal Society Nullius in Verba.
It is not what people say but what they actually demonstrate that is important. It will remain the case that the first step to solving a problem is recognition of ignorance. Lastly, in a world where one might be forgiven for thinking that outstanding problems are more complex than their predecessors, it is not necessarily the case that future explanations must be correspondingly complex. We must never forget that true understanding comes from the realization that what looks complex when not understood is later found to be governed by simple principles. The truth must be simple, because were it complex we would never know for sure whether it was right or wrong.
